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Abstract 



After a layout for a semiconductor device including power and ground lines has been defined, patterns 
for bypass capacitors, which will be located under the power lines, are created. In this case, a pattern for 
a semiconductor device, where a bypass capacitor array is inlaid and substrate contacts are located 
under ground lines, is defined based on design rules input. Next, power lines are extracted and resized. 
Thereafter, logical operations are performed to place the bypass capacitors and the bypass capacitors 
are resized. Subsequently, logical operations are performed to define interconnecting diffused layers 
and the diffused layers are resized. Since the patterns for the power lines have already been defined 
before the patterns for the bypass capacitors are created, the patterns for the bypass capacitors to be 
placed under the power lines can be defined automatically. Thus, a pattern for a miniaturized 
semiconductor device with reduced power supply noise can be created automatically 
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%mW:irZz£tfnimizti:Z> 0 

[0015] 

mmmmommmT. ^mMo^mmmmiz-D^x. mm^mi,m^m^-t^o 
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[001 7]3rf , X^r^STI T% ^>KIB^T(c*tS3>^^h^^-r^¥#<*^g0H'T'7h 
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ioo27mmmmiz^M2izn\t^myj\^izmxs^my5\^mMmm5atmy5^zm^m^ 
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7J(^lcMi;*7HUvU=i>m^^^#l»0/'?Xzi>^TL/'r^lcESLfr/^=i>TUd'14 
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^^^/N°X3>$TU^[cESL^^XD>TU^15^^-r^„/\°X=i>TU'f'14, 1 
5F^<D1 oio^/^zj^li.^UvUP^m^Sit^i^^iftJi^fc^/^ziVjStjtligii:./^ 
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MOSh7>v^^«!:l^li:^<i:^(DT% /^zi>£MOSh^>v;**<!:l^i:£(&£LT^tSU* 

ibti§,*HWtli, /^3>a)7K'J*>U=i>mS8. /*Xzi>&fjfcJf 9/*Xzi>;*JU— 
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[0031 115(a), (b)[£. X^y^ST24>0)+>-^X^3fST24lCfcLNr^S/^— >J^JlfeMl|l6 
•ettm**i*4R3B*aKIR/^— >i2a, l2b£/{*3>7U«n4 I 1 5£0>K&y&p-r?iEBI 
T'fe^o*r,M4(a)lC^1i^^^SmM^/^->12a<!: > M3(a)lZ^^[RllZ^ 
^Lfc/^n^TU'Tl 4<b<&/'U=i>#1 3a<b<0«<DliS;im£*T&L\ MSCaXc^-T^lC. 

«t*fS](7)^mMis^/N o ^->i 2afz^-- /<-^^^>/^=i>^ttai-r^o M4(b)iz 

^"TilSt^lRKD^Sm^iB^/^— >l 2b,!:. M3(b)lc^-r$gt^[fi]lzS5>JLfe/^=i>TH'i5 

/w— >i2bic^-— /<— 7^-r^/^xzi>^tttii-r-5o 

[0032]Ji6(a). (b)I*. X^^ST2*<0"9-^ J r^ST25lCifeLNT±J?£^'g)/^— 

or, >Mmmmztei\T&famnmw&i&'W— >i 2a. 1 2bic^^iz-a#^^/^ 

3a, i sb^^^^fct^^^^-r^SEir&^o ^x^TT^resicfcurii. 

Xzi>;ft13a. ISbCD^ft/J^CD^CDfi^^/Pvlw^aLTfc^./'vXzi^lSa. 13b£> 

SWSEtfc/**— >12a, 12blC^^|ca#$H-5>/^=3>«i13a. -\3b<Dft&mTo 
[0033]&fc, *Hlilt*li, X J f^^ , ST2ct 3 (D+l-^ J f^^ST25-C > ftftflUEtft/**! 
— >12a. 12blC^±|Z-H#$*ti>/^i3>«H3a. 1 3b<7)^$SILTl^^. *%QBf±frfr& 
3S*»t8l=RB5e**L<& : fc<D"T?lifclNo §iSlIE^^->1 2a. 1 2bUl7K'J ->U=I^ 

mM8^^ica#^tt^<fea^/ U3>(D^i6(a) , (b) izTjk-r^mvm-r &oizlx*> & 

'[0034]&|C, 17(a) li, X^^^ST2ibO-9-^X^^ST26T:±^^^¥#^S(D/^ 
— >£^-f ^F® 0-efc&„ MZ(b) I*. 17(a) (DVIIb- VIIb^|Z*5lt^)g|J^»rSg|-C&'5)o 
[0035]-^^*,,^ (a). (b)iZ7jk-t&famm.MmWL'W— >12a. 1 2b|C5S£lC-&^£*l£ 
/^3>#-|3a. ISbtD^./^zJ^TU^^iStoTi^^M^^^&mjISlB^Sa. 5b 
<DT7JI^-T <fc5I^S-T^Ci:T% 17(a) K ¥^f*=£M<7)/ £>;h,£„ 
[0036]MZ(b)lzS|i^»Tffi^^^cfca^. ft*S7(Z)PWELLlZ[*P+ M<D**R=»$^hffl*£ 
Ifcjf2a, 2b^m$tL-Cfcy>C(7)*tezi>^hffl^Jl2a. 2bt#^>K@Bi^1 a. 1 b^ 
1£^^&&$E^>£^hfflX;U— /ft— ;U3A*£j^£tiTl^-5>o -€-LT % tt&Elft5a. Sb^TTflc, 

[0037]fcfc\ CC7)|gPgr*[i/^Zi><©^«$6i^|ga)/^^— >l*±rt**lTl^ftL^3b«, MOSH5 

[0038];^lC % M8(a)l*. -9-^^^ST27, 28lCcfcoT£j&£;ft,£¥#tt^M0>/^— 
^"t^nS^U M8 (b) l*18(a) <Dl[Xb-l[Xb|£|cfcl7<g)BPT® ! l§j££ ^-tSBtt®r®IIIT*fc<So ^ 
^^ST27|CfcLN"CI*.MZ(a). (b) IZm^^m^MO/^— XCfcLNT. m;TIIE*i£5a. 5 
bT(D^X=l><7)/<X=i>ft£tjtii9<»:.y7>KiBi^1a. 1 bT(Z>**K=l>$^hffla£ffcJf 2a. 2bi: 

*<*ic»tt-r*«*(tt«ffltt»iiiia f iib)*,"T-«f-f>;i^iu«kyinaLfcT^pe?i=s 

2a, 2b<^:/^ 0 X=l>fi£tfeJi9 < !:a)^^§alA<t)^t>^^L^a)1?. ^F^^SESi^U-fT^h^lI^— JUIC 

cfcortttu-r^o ^-0^, ^r^^yp^^bfti^^^fil^yt^H^^og^^yxcift^ 
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£l^l7-A<£U:fc£*l-5„-?-ZT% C(DX^— t?-- ZtLX±f&£*i&f$M&&ffimilL%imi 1a. 
18(a) . (b) l^^-r#^^g(D/ ^— >^±i*-r^Ci:^#^o 

[0040]*HJtE^^lCj;^[i % MEfft5a. 5b©/<5»— >a>TI=fi***l*/<Xa>fl!>/^— 

»y^rx$i»iiR-r*«<i6<D*:#i^3ei=ii^'r*iHi»**a-r*ci:A<T?#*. 

[0041 ]*<D»^ ##(*»«0)U-fT^hO*yE«E««ia3b<»7LT3b^, X-r^STI 

■5Zt^-e^<7)-efc-5 0 CCD&JIfi, ^>KEIt1a. 1bTfcai£zi>$>?hffl;*Jl/— 7h— ;U3 
*\ ftlK=]>*>?hffla£lfeJf 2a. 2bA<fci**£-e*o-c*,iiffl-«;:£;b<T?£*. 

[0042]^b(3 s «SEtR5a. SbTOD/^Xa^JtlftJlO^^KEKlla, 1 bTfCfllJiMtfLa* 
*a>$r<;HBJSfJ[Ji2a.- 2b££-*;K^;h.«ttt-£8M*Jf!tt*Jl1 1 a. 1 1 b^fiR-T^Ci-lCj: 

[0043]£fc. m^fSl(Dm; , lE^5a(7>T^lZlim^lS]lcS9iJL^/^zi>TU'l'1 4*<0/^a 
>$IE1L, $St^lSl«)mi)lIB^5b(DT^IC[i^[fi]l-^JLfr/\ 0 X=i>TU'f 1 5cb<D/N°X=i> 
*E««Ctl=J:y,-y-^T^27. 28l=fcN*££gtffl»|ftJI11a. 11bO)£A^U^ 

[0044]f::/£U m»E«5a. 5b0)ffii;**|plt, -t©maE«5a. 5b<&TIC±J&£;|T,S/^ 

3>a>7t?y »>'j3>*a8a)5ii;**iRit*j&-r-»*i4-*^5i4ftL^ -9-^x^^^st24 

ICftl^C, *tZfX.*rv?ST2.1, 28T?£j**;fcaiJM*fflttfiWB2a. 2b(D>t>S*<«^:f^€)^(Rl(3 
/^3>$[5]tK$-fr"CEit-r*C^lZ«fey % «fcy«L^ftln;T?/^3>*^>KElRla f IblCftflft 

[0045](^2(DHJfemS)M9(a) 14, **B<0*2(©£j»»Sl::*>l*3/<*— ><D±^^IC 
J:oT±jiJc$ttf-¥#i*^Sa)/ >^^"T ¥® H-efc* . M9 (b) Ii,l9(a) CDIXb -IXbfH 

[0046]M9(a). (b)lZ^^3lC, *HS£^lZfclf^##ft:^S(D42;U^E^(7)^l4, 
-tIE!gl(BHJfc^SKm£M8(a), (b)lc^-r^<*^M(^1iit<t:Pli:T'fe^A<s TbBj5# 

[0047]*Hj5iE}KS<D¥#i*^«(cfcL^I4.M9(a). (bXc^-TJ^lc. /^=i>(Z)7Hy^U=i 
>ma8l4l^^tt,I^IHCD$St^jS]lcMi;rL^„ ^-L-C. M^IS]<D^>KEI^1 bT(D»tRn> 
^^Kffl^ikJl2bt^[^(DB;T5E^5bT(O^X=i>ffitfeJl9<!:^^^^fflTOJii i b 

i* % s&i <Dmmmmtmm<D/i^->^mLxi^ 0 «*fiia)^>KE«i aTajaiR^ 

>^hffl^lft]l2a<tm^r^(D»^E^5aT(D/^=l>^Jl9^«^^iSifflft£lfeMl1 

[0049]*HJ(5MlZfcLNTIi, +l-:/;Vry:?ST21 ICfcLNTM3(b)IC^-ry^=i>TU'f 15 
(D^^fflL. 1*:?;*^v:?ST23lCfclNTI4.M4(a), (b) IZ^Tfi:fr[p](D<(5£!m;TiI3f&/^ 
->1 2a<!:^lSj(7)iR5gm/ i liE^/^— >1 2b<h£-Jtlc^>B/^— >ff£f&HJaclc£fi£-f 3„ 
-5-LT.M5(a), (b)lZ^-riilS/1im(Dflc^)yiC % =S-{5?gmilE^/^— >12a, 12b£/<*3> 

Tu-ri5ta>ji3iaiit*fT^^i=<fcy.a6(a). (b)iz*-r/^-xo«5byi=.#«i3B«a[ 

Et®/^— >1 2a, 1 2bl=a^$*l*/<X3>#1 3b^±j*-Ti)o ZtllZ&V, "9-^X J r^ST2 

6icfctx-c> m3iE^5a. 5b(7)®i;>5>^(fi]ic}6i^b-r^ 0 yi>u=i>aa8(DMi;-s^isi^-#-e 

Xs ^^vZfSTZl, 28fl)fiiaiZfcLNTI*. IK;&G](D^>KEtRl bTa>3fc:|fi=i>**H1!« 
»JB2bi:IK*ra<D«EI85bT<D/^a>tt»JB9^»*r*»lftffl»»lii lbl4. fgltf) 
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[oosolctfjjoic. ^iio^r^icM^TK'jvUzi^WMs^-r^/^zi^^&ffi^SE^sa, 

[0051 ](fg3<7)||J£fl2<§)|I]1 0(a) [*. *^B^(©^3(7)||J£^SlCfclt^/^— ><&£j£7J;£ 
. , IC < fcoT±fife^fr¥#^S(D/^—>^^^S^fe'So 1111 0(b) I*. ill 0(a) (DXb- 

[0052]*f|j&il^lCfcaNTI*.#^*^ 

^tLXMmrZM&lz^TlftWTZo M10 (a) , (b) Ictf-T cfcdfc. ^H^Slcfclt^^ 
#<*^S(D-tzJU^iB^(7)^itl*.±IBmi(7)||]«E^SlCfclt^M8(a). (b)IZ^#^<*^a 

ioo53]*mmj&m<D¥mtemmzte^T\z. pwell<t)±ic % p+ m<D&fa^$<7\-m&m.m 

2a. 2bt. N+ Si(D/N°Xzi>^tfcM9<i:^iSltt.4xTL^„ C<£><J:5#:i§£IC|;J\ /^*n>ff£j&J£ 
ifcjf 9£«fc3>*>7hffl&iftJf 2a, 2b<t:#mMJb^^fe-S(Z)t:\ PN&£S&tf ^-rSChKcfc 

y , ■■f-a)**-c(4pg#fwa)«ftfl<i«i«A<^at**fc-ttL36<fc*o -ecr% ^njfcj&fgizfcivc 

(*, WTlcUi0J-r'S<fcaic > /^=i>^«^ji9^S1Sn>^hfflfi£^Jl2a, 2b<!:(7)Ri]<7)m*i 

27, 28lzfcL>T-9-U-9-'fK^P-l2X^^ffl-r^)iS^^< < i:, *l ©SStePtSlcfcltajSiO^P— 
f 1 ^— htS* ft 1= fi H CV&Z o 

C0055]*H«5i^®IZfcL>ri*,-9-^XT-^^ST21 ICfclvCH3 (a), (b) IZ^-T2fI^/^X 
=»TU^14, 15^fflL\ x -9-^X^^ST23lCfcLNTEl4(a), (b) l^-r^l«]<D^5gB3SiE 

ssm*->i 2atmjjft<Dfam i mMmi&'W->-i 2bt^mmizi&m^^->i&mmmzmm 

ii,l5(a), (b)i=*-rita»iKz>^3byfc,«*fiia)«fflm*Eii/^->i2ai:«*raa) 
/^x=i>Tu-ri st&mmmm&'n^. mis^Ko^mmMmm^^— >i 2b«t<3i^(S](D/^zi 

>TU-Tl4<«:a)iiSiS;1l^fT^oCtllC < J:y.M6(a), (b)IZ:*-rA$-><0fttoy[^1i7f[S] 
0^2®miliH^N 0 ^— >1 2alC&^£*t<&/\°;*=»#1 3b<!:. $flt^|S](73^m/1SSB^^— >1 
2bfC&^£*l&/^XP>#1 3at&±m-tZ>o ^LT> -9-^-t^ST26I=*>I^TI*, *3t73 
m;T5IE|£i5a0)T7Jl::l;iiS8;£^ 

(D«;TSiB^5b(7)T7Jlclim7jf^lcSt;^U^y3>m^8^^^^^Xzi>A<iH^tLf-# 

[0056]$bl^ ■*?ZrrvZfST27, 28<D*Wif::fclvci±, |Sja>m3SS2li5aT<D/^=l> 
lt«kJi9tlt«a>^^hfflaj»Jl2ai:*«tt««ttfflllttkJi1 1 at. «t^l^0>mSGIi5b 
T<0/^=i>lttJ[Jl9i:at*a>^^hfflttl!kJt2bi:*««fc-r*««ffltttkJil 1 bfcl* % l^f *t 
1 o<&/*Xzi>0>/t< o U vU3>m^8(7)MiJ(D/^zi>ffi^9lco^^oyc^«<!:^efcaic 
£j££*l£o H1 0(b) ICtf"^?!^ Sffizi>$^hfflt(£ifcJf 2a, 2b. M°A=l>a£!fcJf 9& 
tf&affl&ifcjf 1 la, 1 1b(&a®fgi£l~l«lfcJf ±vUtM>1g1 IxA^ltbtl, /^=1>/-H'J 

i^ij=i>m^8(7)a®^i^[*m^Jii>y^^KM5x^igit^fc¥#^Ma)/N 0 ^->^^fife 

[0057]7cf£U -9-^ r X J f^ST27lZfclxT[*, *3t7j (S]<7)m31iB^5aTl3@BSL^/^=i>ft£ 
ifejf 9£1t;frfi(&^>KIEiln aT(D*fc=^ 

xp>^jf9<t^ft<Dy^>Kg^ 

-ZfitL. <t^fp](^-lz/^b-*>3>^Sto^/<^->^±J«-r^>o -9-^X^^^ST28(D'J 
*U«ttffl»«tJl11a. 11b£*EJ&-T3 0 

[0058]ft&[Z % v\°Xzi>#1 3^^705 PWELLt^#ffiM(Z)^i^!^^A^*t^^>jiA 
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[0059]C<B7J;£IZ < ^I£./*X=3><B/*X^>&f&^ 

l\4^f*§!^^PirX<Di§£lZfclNT^ M£fft5a. 5b(&T7j[C/\°X=l>£gij!llft|ZlEa-r 

^-^^-r^FSIll^fe-So tt. mi 2(a) I*. *fgBJ(D^4(Z3||SiE^|Zfc(t^/N 0 ^— 
^5ifCcfcoT±i$^^¥#^lM(D/\ 0 ^->^^-r¥®Eir^-5o Hl12(b)l* % 1 12(a)© 
xi[b-xiM£lcfcMt&SB#|ff®m-efc3o 

[0061 ]pi i (c^-Tckai-s *H«E^lcfcit^/N°x=i>li. 3€^ttO)7K'Ji/'J=i>miS8t,/-H 

Uv'J=i>®fe(DH73l3|&lt£;^ 

xzi>x;u— ;n O^fii^Tt^^o 

[0062]£fc, M12 (a) , (b) Ictf-Tc^Ic. ^IHi£^lcfclt^,##«:^g(D-tr;H*SB^<7)^ 
Jftli, ±IE*l<D*J6»lll=fclt*H8(a). (b)lc^-r#^<*^S©1iig<!:^i:-e&^>jb^ TIE 

[0063]*H«B^^(D¥#<*^®lCfcLNri*. &^>KE«1a. 1 bT(Z)a*R=l>$*hfflfcd& 
Jl2a, 2b<t, =&m;TSSB^5a. 5bT(D/^zi>^ift®9^mii-r-5)S^cmS£^Jl1 1 a, lib 
lis l^-f;tv&, ^>KE«la. lblc^fS]-r^i22lz3fe,S^Ta)M 0 X=i>S£lkM9ctatti=i>^h 
ffl&tfeJf 2a, 2b^^-T^J:5lZ % -tt;A<ir=8ftl*€>;h/Cl**o 

[0064]fcfc\ Ei^Ua^^u*<DMOsh7>vx$<D/*$— /^zi^tblsi^iz, u><? 
[oo65]*HJi^^iz*5ft^/^->^ma)¥!iliii. mi <DltJite»2Si~;fci-j-&iiii =f-v 

— htat*wi=i*Rii:'T?a&*. 

[0066]*HJ6»»l=j3L^TI4, ^-^T">^ST21 |Zj>L^TEI1 1 iC^-T'JVy^TH'J^'J^V 
tt^28^^-r^>iaS(D/^zi>TU-n6$ffll^, 1*:?*^:/^sf23|i:fclvC, B4(a), (b)lC 
jM" /\°*->ICtt*.T. «l^lB|(D^«;TliH^/N 0 ^— >1 2a<i:^fpJc7)^«i(K^/N 0 ^->1 

2bt&mmizfom/<&— >tej&mmzm&-?z>o *lt. ■9-^x^^^sT24izfcit^iis;W 
icfciNTi*.M5(a). (b)iz^mmmm<DitMiz.myD^xsm^(o^mmmmm^^ 

— >12a, 12bth/^XZI>TU^16tt©iilS/1l^4T^ : 5oCtL|Cj:y % M6(a), (WIC^/** 
->CDft^>y (C. GrfommMmU'W— >1 2a, 1 2blcS#£*l<i>/^=l>#1 3c£±J#-r£ 0 
*"LT\ -*:f*^;/?ST26rzfcl*TI±* ^&mMIB^5a, 5b<£T7al~. y>y#<D/-Ky v'J=i>® 

[0067]$t>lC, -9-^X^f^ST27, 280)fll3ilCfcl,vm, *\h>y =l>m*!8aW7J 
>»*Ji94:*«a>5»^hffl»*Ji2ai:*««|-r*««ffla:*Jli lat. /*X3>ffi*Wl9£* 
*5=]>^>7hfflft£tfeJi2b < i:^^-r^,^ffl^^Jl1 IbirA^ ivf -ft^b**Lfel£«<D» 

[0068] f=/£U -9-^T-^^ST27rzj3Lx-CI*, Hl7J|S]<7)«/WBB^5aTlC@BSLyi/N 0 X=l>J£ 
X3>&iJUf9<!:i8t;5ffl<By7>KE^ 

[0069]^||j!ilE^SlC^i > U>y^Uvg=i>«^8^^fr/N o Xzi>^iBgLfr¥^^aiC 

a, 5bTa)ia*ic-ri?i«^<E«-r*c:t3b<TO-efcy. *y£<<DM£sit<6c£j&<-e#*, j« 

*T*/<*3>«ttJi9££*a>*2hJflttfWl2a. 2b^tttft-r«ft|ftffiittkJI11a. 11b 

©fi*«fcyit*«c:^A^. j:y««ts<J!)/<X3>*is«|-r*c:tA<-c#*o 

[oo7o]JEcfc, ^mmmmiz^xit, m^o^^w^wm^mfx^^, ^mmo/^ 
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■tw-mmxfo& 0 

cjaajiBi o>mMmmizt$i\x±j$.£*i&¥m&mw<D'<*— >^-rw^mm. &txnxb-nxb 

Xb-Xb^lzfeit^SP^KfrSH^fe^o 

imi2i*%BM<Dn4ommtemizteisx±m£*iz>¥mi*&w<D/ >£7j^-¥r5 el » # 
xiib-xiib^icfcit^sij^iTSiiir^^o 

1 ^i/KEfft 

2 &!Ezi>^hfflS£»JtJl 

3 »lRn>*£hffl;*JU— ;u 

5 isiei 

6 &:fc-tzJU 

8 tK'J:>U=I>®*£ 
9 /**Zl>j}£ffeJi 

I 0 /^zi>X;U— 7fx— )\, 

I I &^ffl&&Jf 

13 /iXU^ft 

14 /^3>7UY 
15/Ua>7b^ 
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